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PYRAZOLE DERIVATIVE, PRODUCTION PROCESS THEREOF, AND PEST 
CONTROL AGENT CONTAINING THE SAME AS ACTIVE INGREDIENT 

Technical Field 

The present invention relates to a novel l-aryl-3- 
cyano-5-heteroarylalkylaminopyrazole derivative and a pest 
control agent containing the same as an active ingredient. 

Background o£ the Invention 

In the agricultural and horticultural field, a 
wide variety of insecticides have been hitherto developed 
and put into practical use for the purpose of controlling 
various pest insects . 

Examples of pyrazole compounds known to have 
insecticidal activity include 3-cyano-l-phenylpyrazole 
derivatives having an optionally substituted amino group at 
the 5-position disclosed in Japanese Patent Laid-open Nos. 
228065/1987, 316771/1988 and 118369/1991, substituted 1- 
aryl-3-cyano-5- (het) arylmethylideneiminopyrazole 
derivatives disclosed in an Japanese Patent Laid-open No. 
148240/1993, and substituted l-aryl-5- 

(het) arylmethylaminopyrazole derivatives disclosed in 
Japanese Patent Laid-ppen No. 47768/1989. 



However, the compounds described in the above 
literatures are not necessarily satisfactory in all o£ 
insecticidal effect, insecticidal spectrtim, safety, and the 
like, and thus the development of novel compounds 
5 overcoming these problems has been desired. As a result, 
novel l-aryl-3-cyano-5-heteroarylalkylaminopyrazole 
derivatives are disclosed as compounds exhibiting a high 
N safety in W098/45274. 

O However, no specific compounds wherein the hetero 

K ! » 

90 ring is pyrazine ring, pyridazine ring, or pyrimidine ring 
Q are disclosed in the application. 

The compounds disclosed in W098/45274 and the like 
111 are excellent in insecticidal activity and have a reduced 

Co toxicity as compared with known coxnpounds. In recent 

ML 5 years, the safety to organisms other than target pest 

insects and the environment has been increasingly demanded 
and, hereafter, measures for environmental protection will 
be strongly taken. Therefore, in order to develop 
pesticides satisfying more strict regulation, it has been 
20 an important problem to find out conqpounds exhibiting a 
higher safety. 

In addition, in view of efficient application of 
an agent for pest control and application for soil 
treatment especially effective for controlling pest 
25 organisms such as fluid- sucking pests, systemic activity is 
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an important factor, so that it has been desired to find 
out novel compounds having both of these properties . 



Disclosure of the Invention 

As a result of the extensive studies for solving 
the above problems, the present inventors have found that a 
compound wherein a specific nitrogen-containing six- 
membered heterocycle is introduced into an amino group at 
5-position of the pyrazole ring in a pyrazole compound, a 
l-aryl-3-cyano-5-heteroarylalkylaminopyrazole derivative 
exhibits selectively a high systemic activity and has a low 
toxicity to the environment as shown by toxicity to fishes. 

Moreover, they have found that a higher effect can 
be attained by optimization of the combination of the 
heteroaryl group and the substituent at 4 -position of the 
pyrazole ring, and have accomplished the invention. 

Namely, the gist of the present invention lies in 
a l-aryl-3-cyano-5-heteroarylalkylaminopyrazole derivative 
represented by the following general formula (1) : 



NC .S(0)nR' 
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represents a linear or branched alkyl group such as methyl 
group, ethyl group, n-propyl group, isopropyl group, n- 
butyl group, isobutyl group, sec-butyl group, or t-butyl 
group; a linear or branched alkenyl group such as vinyl 
group, allyl group, methallyl group, or 2-butenyl group; a 
linear or branched alkynyl group such as ethynyl group or 
propargyl group; or a linear or branched haloalkyl group 
such as fluoromethyl group, dif luoromethyl group, 
trifluoromethyl group, 2-f luoroethyl group, 2-chloroethyl 
group, 2,2,2-trifluoroethyl group, 2 ,2 , 2-trichloroethyl 
group, 3-chloropropyl group, 3-bromopropyl group, 3,3,3- 
trifluoropropyl group, 2 ,2 , 3, 3-tetraf luoropropyl group, 
2,2,3,3, 3 -pen taf luoropropyl group , 2 , 2-dichloro-3 ,3,3- 
trif luoropropyl group, 2,2-dichloro-3,3,3-trifluoropropyl 
group, l,3-difluoro-2-propyl group, 1, 1,1, 3,3,3 -hexafluoro- 
2 -propyl group, 3 , 3 , 3-trichloropropyl group, 4-chlorobutyl 
group, 4,4,4-trif luorobutyl group, or 3,3,4,4,4- 
pentafluorobutyl group. Preferred of them is a C1-C4 alkyl 
group, a C1-C4 alkenyl group, a C1-C4 alkynyl group, or a 
C1-C4 haloalkyl group. Particularly preferred is a C1-C4 
alkyl group or a C1-C4 haloalkyl group. Among them, 
preferred is a C1-C2 alkyl group or a C1-C2 haloalkyl group, 
and particularly preferred is a C1-C2 haloalkyl group such 
as fluoromethyl group, dif luoromethyl group, 
trifluoromethyl group, 2-f luoroethyl group, or 2- 
chloroethyl group. 
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chlorine atom, fluorine atom, or bromine atom. With regard 
to the alkyl group, preferred is a C1-C4 alkyl group. 
Particularly preferred of R* is hydrogen atom. 

X is N or C-halogen atom. Among them, preferred 
is C-halogen atom, and particularly preferred is C-chlorine 
atom. 

n is any of 0, 1, or 2, and preferably n is 0 or 
1, provided that n is not 0 when A is A-4 . 

Moreover, when A is A-1 and n is 0, is a 
haloalkyl group except a perhaloalkyl group. Among them, 
preferred is a C1-C4 haloalkyl group, particularly 
preferred is a C1-C2 haloalkyl group, most preferred is a Ci 
f luorinated alkyl group such as f luoromethyl group or 
dif luor<«nethyl group. 

AS the compounds of the above general formula (1) , 
the compounds derived from the combinations of each 
preferable substituent in the above explanation of the 
substituents are more preferable conqpounds. 

Among them, a preferred conrpound as a combination 
of the substituents is the compound wherein R^, R^, and R* 
are each hydrogen atom, X is C-Cl group, and A is A-1. 

In the case that n is other than 0, R^ is 
preferably an alkyl group or a haloalkyl group, more 
preferably a C1-C4 alkyl group or a C1-C4 haloalkyl group, 
and particularly preferably a C1-C2 haloalkyl group. 
Moreover, in the case that n is 0, R^ is a haloalkyl group 



other than a perhaloalkyl group, preferably a C1-C4 
haloalkyl group, and particularly preferably a C1-C2 
fluorinated alkyl group. 

Among them, the confounds wherein is a Ci 
haloalkyl group, i.e., fluoromethyl group, dif luoromethyl 
group, or trif luoromethyl group (excluding trif luoromethyl 
group when n is 0) is preferable because they have a high 
insecticidal activity and a low toxicity to fishes when 
they are used as pest control agents, especially as active 
ingredients for insecticides. 

Among the combinations of the above substituents , 
the most preferable compounds are 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -4-f luoromethyl thio- 5- (pyrazin-2- 
ylmethylamino)pyrazole-3-carbonitrile and 1- (2 , 6-dichloro- 
4 - trif luoromethylphenyl ) - 4 - tri fluoromethyl sulf iny 1 - 5 - 
(pyrazin-2-ylmethylamino) pyrazole-3-carbonitrile . 
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[Process for producing the compounds of the invention] 

With regard to the process for producing the 
compounds of the invention represented by the above general 
formula (1) , the compounds can be produced by forming the 
pyrazole ring and then incorporating or changing 
substituent(s) , if necessary. 

Known processes include processes described in 
Japanese Patent Laid-Open Nos. 316771/1988, 148240/1993, 
47768/1989, and 47768/1989. As a process for production 
using these processes, the process shown in Reaction Scheme 
1 is exemplified. 

Reaction Scheme 1 




CF3 OF3 



However, this process has a defect that an 
expensive fluorine-containing reagent is used at the early 
stage of the steps. Alternatively, the processes shown in 
Reaction Schemes 2 and 3 are possible but similar problems 
such as availability of starting materials arise. 

Reaction Scheme 2 

NC^ S(0)nR' r3 NC^ ^S(0)nR' 

V\ X'-C-A 




CF. 
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Reaction Scheme 3 




Moreover, W098/45274 discloses that a pyrazole 
derivative having 4-pyrldylmethylainlno group at the 5- 
5 position can be obtained by treating the amino group 

present at the 5-position of a pyrazole derivative with 
pyridyl- 4 -aldehyde to form an imine and then reducing the 
imine (Reaction Scheme 4) . 
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Reaction Scheme 4 




It is also possible to synthesize the compounds of 
the invention according to the process shown in above 
Reaction Scheme (4), but as a result of further studies, 
the present inventors have found that the processes shown 
in following Reaction Schemes 5 to 10 are more efficient as 
the processes for producing the pyrazole derivatives 
represented by the general formula (1) of the present 
patent application. The following general formula (2) are 
intermediates for the production of the compounds of the 
general formula (1) in accordance with the above processes. 
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Reaction Scheme 5 represent:s a process for 
producing a pyrazole derivative of tihe general formula (1) , 
which comprises t:rea'blng a pyrazole derlva-blve of -bhe 
general formula (2) wherein Is hydrogen atom and Y Is Y- 
3 , wltJi R^S (O) wherein R^ and n have the same meaning as 
In the general formula (1) and Is chlorine atom or 
bromine atom. Is preferably chlorine atom. When n Is 

0, preferred example of the employed reagent, R^S(0)nX^ Is 
trlf luoromethylsulfenyl chloride (CFaSCl) and In this case, 
the resulting compound Is a pyrazole derivative having 
trlf luoromethylsulfenyl group at the 4-posltlon. When n Is 

1, preferred example of the employed reagent, R^S(0)nX^ is 
trlf luoromethylsulflnyl chloride (CF3SOCI) and In this 
case, the resulting compound Is a pyrazole derivative 
having trlf luoromethylsulflnyl group at the 4-posltlon. 

The following will Illustrate this reaction using 
trlf luoromethylsulfenyl chloride and 
trlf luoromethylsulflnyl chloride as representative 
examples, but the reaction can be carried out In a similar 
manner In the case that other reagents are used. 



When trifluoromethylsulf inyl chloride is used, 
trif luoromethylsulf inyl chloride isolated beforehand may be 
used or it may be generated in situ from sodium salt or 
potassium salt of trif luoromethylsulf inic acid and thionyl 
chloride. Also, a pyrazole wherein the 4-position is 
sulfenylated in the reaction with the salt of 
trif luoromethylsulf inic acid depending on the reaction 
conditions . 

^^^^^^^ thA reaction, RiS(0)nXi is used in an amount of 
0-5 to 10.0 molar equivalents, preferably 0.8 to 5 molar 
equivalents to me compound represented by the general 
formula (2) (whejj(Bin is hydrogen atom) and the reaction 
is carried out at\o**C to 150**C, preferably O^C to lOO'^C. 
The solvent for use in the reaction includes aromatic 
hydrocarbons such as benzene, toluene, or xylene; ketones 
such as acetone or methyl ethyl ketone; halogenated 
hydrocarbons such as \chlorof onn or methylene chloride ; 
polar solvents such as tetrahydrofuran or N,N- 
dimethylf ormamide . P^torticularly , toluene and 
dichloromethane are preferred. 

The reaction may be carried out in the absence of 
a base when trif luoromethylsulf enyl chloride is used but is 
preferably carried out in the presence of a base, and an 
amine such as pyridine or triethylamine is used. When 
trif luoromethylsulfinyl chloride or a salt of 
trif luoromethylsulf inic acid is used, an amine such as 



dimethylamine ^ pyridine, or triethylaiiiine or an inorganic 
base such as an alkali metal carbonate is used in 
combination with an acid such as sulfuric acid, 
hydrochloric acid, or toluenesulf onic acid. Preferred is a 
combination of dimethylamine and toluenesulf onic acid. 
These may be added separately but preferably added as the 
salt of dimethylamine and toluenesulf onic acid 
(dimethylamine tosylate) . 

Reaction Scheme 6 represents a process for 
producing a pyrazole derivative of the general formula (1) 
wherein n is 1 or 2 , which conqprises oxidizing the sulfur 
atom of a pyrazole derivative of the general formula (1) 
wherein n is 0 . Examples of the methods for oxidation 
include chemical oxidation using an oxidizing agent and 
biological oxidation using an enzyme or a fungus, but 
chemical oxidation is generally employed. In chemical 
oxidation, an oxidizing agent is added in an amount of 0.2 
to 5.0 molar equivalents, preferably 0.25 to 2.0 molar 
equivalents to the compound of the general formula (2) in 
the absence or presence of a solvent, and the reaction is 
carried out at -20 to 150°C, preferably 0 to 20''C. 

The oxidizing agent for use in the reaction 
includes hydrogen peroxide, Oxone, m-chloroperbenzoic acid, 
peracetic acid, sodium periodate, ruthenium tetroxide, 
ozone, t-butyl hydroperoxide, nitric acid, and the like. 
Preferred is hydrogen peroxide. 
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The solvent for use in the reaction may be an 
organic solvent generally used for oxidation, and use is 
made of a hydrocarbon solvent such as toluene or hexane or 
a halogenated hydrocarbon solvent such as dichloromethane 

or chloroform. 

Particularly in the invention, the reaction is 
suitably carried out in the presence of an acid. The acid 
to be used may be exemplified by a protonic acid and a 
Lewis acid but preferred is a protonic acid. Examples of 
the protonic acid include inorganic acids such as sulfuric 
acid, hydrochloric acid, nitric acid, and phosphoric acid, 
diluted sulfuric acid, and organic acids such as acetic 
acid, formic acid, and trif luoroacetic acid. Preferred is 
an inorganic acid and more preferred is sulfuric acid, 
^en sulfuric acid is used, diluted sulfuric acid having a 
concentration of 60 to 90%, preferably 75 to 85% is used. 
Each of these acids may be used as a mixture with an 
organic solvent, but preferably, the acid itself is used as 
a solvent . 

Preferred combination of an oxidizing agent and a 
solvent is the combination of hydrogen peroxide and diluted 

sulfuric acid. 

In the reaction, a catalyst for accelerating the 
oxidation may be added, if necessary. As the catalyst, use 
can be generally made of a catalyst for accelerating the 
oxidation of a sulfide. Preferred is a inathenium compound, 
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a tungsten compound, a vanadium compound, a molybdenum 
compound, titanium compound, or the like, and more 
preferred is a rutheniiim compound. Examples of the 
ruthenium compound may include ruthenium trichloride and 
5 ruthenium oxide. The amount of the catalyst to be used is, 
for example, from 0.01 to 100 mol% , preferably 0.1 to 20 
mol% relative to the starting sulfide. 

The reaction is carried out at a temperature 
2 of -30 to 120°C, preferably -10°C to room ten^jerature for 1 

to 48 hours, preferably 1 to 6 hours. 
!S Reaction Scheme 7 represents a process for 

^ producing a pyrazole derivative of the general formula (1) 

fct wherein n is 0, which comprises treating a pyrazole 

H derivative of the general formula (2) wherein R° is 

Pl5 thiocyanato group and Y is Y-3, with R^-X^ wherein R^ has 

2 

the same meaning as in the general formula (1) and X 
represents a halogen atom or trimethylsilyl group. 

Exanples of the reagent for use in the reaction 
include trif luoromethyl bromide, trif luoromethyl iodide, 
20 and trif luoromethyl trimethylsilane . Preferred is 
trif luoromethyl trimethylsilane . 

Examples of the solvent for use in the reaction 
include ether solvents such as tetrahydrof uran , diethyl 
ether, and dimethoxyethane ; hydrocarbon solvents such as 
25 toluene and xylene; and halogenated hydrocarbon solvents 
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such as dichloromethane and chloroform. Preferred is 
tetrahydrof uran . 

The reaction is preferably carried out in the 
presence of a fluorine compound and preferred is 
tetrabutylammonium fluoride or potassium fluoride. 

in the reaction, the reagent R^-X^ is used in an 
amount of 0.5 to 10.0 molar equivalents, preferably 0.8 to 
5 molar equivalents to the compound represented by the 
general formula (2) wherein is hydrogen atom. The 
reaction is carried out at a temperature of -20 to 120''C, 
preferably CC to room teii«>erature for 1 to 24 hours, 
preferably 1 to 4 hours. 

Reaction Scheme 8 represents a process for 
producing a pyraaole derivative of the general formula (1) 
wherein n is 0, which comprises treating a pyrazole 
derivative of the general formula (2) wherein R* is 
mercapto group and Y is Y-3, with R^-X^ wherein R^ has the 
same meaning as in the general formula (1) and X^ 
represents a halogen atom. 

Examples of the reagent to be used include 
trifluoromethyl bromide and trif luoromethyl iodide. 

Examples of the solvent include polar solvents 
such as DMF and DMSO; hydrocarbon solvents such as toluene 
and hexane; halogenated hydrocarbon solvents such as 
dichloromethane and chloroform; basic solvents such as 



triethylamine and liquid ammonia. Preferred is a polar 

solvent such as DMP. 

The reaction is preferably carried out under 
trifluoromethyl radical -forming conditions, and specific 
examples include irradiation with light and use of a 
radical initiator, a redox agent, or an electron transfer 
agent such as methylviologen . 

The reaction is carried out at a ten^erature 
of -20 to 120°C, preferably 0°C to room temperature for 1 
to 24 hours, preferably 1 to 4 hours. 

Reaction Scheme 9 represents a process for 
producing a pyrazole derivative of the general formula (1) 
wherein n is 0 and is hydrogen atom, which comprises 
treating a pyrazole derivative of the general formula (2) 
wherein R= is dithio group combining two pyrazole rings and 
Y is Y-3, with R^-X* wherein R^ has the same meaning as in 
the general formula (1) and X* represents a halogen atom or 
SO2M (M represents an alkali metal) . 

Examples of the reagent to be used include 
trifluoromethyl bromide, trifluoromethyl iodide, and a salt 
of trifluoromethylsulfinic acid. 

Examples of the solvent include polar solvents 
such as DMF and DMSO; hydrocarbon solvents such as toluene 
and hexane; halogenated hydrocarbon solvents such as 
dichloromethane and chloroform. Preferred is a polar 
solvent such as DMF. 



The reaction is preferably carried out under 
trifluoromethyl radical-forming conditions, and specific 
examples include irradiation with light and use of a 
radical initiator, a redox agent, or an electron transfer 
agent such as methylviologen . 

In the case of trifluoromethyl bromide and 
trifluoromethyl iodide, an agent for radical anion 
formation of sulfur dioxide is preferably used in 
combination. Examples of the agent for radical anion 
formation of sulfur dioxide include sodium dithionate 

(Na2S04) , sodium hydroxymethanesulf inate (Rongalit, 
Na02SCH20H) , zinc hydroxymethanesulf inate , a mixture of 

sulfur dioxide and zinc, and a mixture of sulfur dioxide 

and formic acid or a salt thereof. 

The reaction is carried out at a temperature 

of -20 to 120'^C, preferably O^^C to room temperature for 1 

to 24 hours, preferably 1 to 4 hours. 

Reaction Scheme 10 




CF3 CF3 
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derivatives represented by the general formula (2) can be 
produced according to the processes shown in Reaction 
Schemes 11 and 12 starting with the compounds represented 
by the general formula (3) and the general formula (4) . 





Reaction Scheme 13 




Moreover, as shown xn the above Reaction Scheme 
13, ^here may be mentioned a process wherein a s^ar^lng 
material, a compound of the general formula (3) , Is first: 
reacted with A-C (=0) -X^ to form an amide compound (a 
coxnpound wherein Y Is Y-1 In the general f osnaula (2) ) , 
which Is then reduced to form a compound wherein Y Is Y-3 
In the general formula (2) . Also, another process can be 
mentioned wherein an amide compound (a compound wherein Y 
Is Y-1 In the general formula (2)) Is converted Into a 
halolmldate compound (a compound wherein Y Is Y-2 In the 
general formula (2) ) , which Is then reduced to form a 
pyrazole derivative wherein Y Is Y-3 In the general formula 
(2) • 
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(pyraziii-2-ylmethylamino)pyrazole-3-carbonitrile is shown 
in following Reaction Scheme 14 as a typical production 
process • 

Reaction Scheme 14 




[Use of the compounds of the invention] 

The pest control agent containing the compound of 
the invention as an active ingredient has an effect of 
controlling pests such as pest insects and mites, and is 
effective for repelling, expelling, and controlling pests 
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in wide range of scenes at agriculture, forestry, stock 
raising, fisheries, and preservation of the products of 
these industries, and poiblic health, for example. 

In particular, the compound of the invention 
exhibits excellent effects as insecticides and acaricides 
for use at repelling, expelling, and controlling pests in 
agriculture, forestry, and the like, specifically pests 
damaging agricultural crops at their raising, harvested 
crops, trees, plants for appreciation, and the like, and 
pests in the public health scene. 

The following will illustrate specific application 
scenes, target pests, application methods, and the like, 
but the invention is not limited to the following 
descriptions. Furthermore, target pests are not limited to 
the pests specifically mentioned, and the pests include 
imagoes, larvae, eggs, and the like thereof. 
(A) Agricultural and Forestry Scenes 

The pest control agent containing the compound of 
the invention as an active ingredient is effective for 
repelling and controlling pests such as arthropods, 
mollusks, nematoda, various fungi, and the like, which 
damage agricultural crops , such as food crops (e.g. , rice 
plant, oats, maize, potato, sweet potato, beans) , 
vegetables (e.g. , brassicaceous crops , cucurbitaceous 
fruits, eggplant, tomato, onions), fruit trees (e.g., 
citrus fruits, apple, grapes, peach) , industrial crops 
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(e.g., tobacco, tea, sugar beet, sugar cane, cotton, 
olive) , crops for pasture and feed (solgums, grass 
pastures, leguminous pastures), plants for appreciation 
(herbage, flowers and ornamental plants, garden trees) at 
the raising of these crops. Furthermore, the cmnpound of 
the invention is also effective for repelling and 
controlling pests at the storage of harvest products from 
the above crops, for example, food grains, fruits, nuts, 
spices, and tobacco, and products resulting from subjecting 
th^ to a treatment such as drying or pulverization. 
Moreover, the compound is also effective for protecting 
standing trees, fallen trees, processed timber, stored 
woods from the damage by pests such as termites or beetles. 

As specific pests belonging to Arthrqpoda, 
Mollrjsca, and Nematoda, the following may be mentioned, for 
example. Examples of Arthxopoda. Insecta include the 
following . 

Examples of I^pldoptera include Noctuidae such as 
LBUcania vmlpvinctar Heliothls assul&ta^ Baxathxa bTasslcae, 
and Plusia peponxs; Putellidae such as Plutolla 
macullpennls; Tortxricldae such as Homona magnanina and 
Graphollta mol&sta; Psycbldao such as Canephora asiatlaa; 
Lyonetixdas such as Lyonetxa clerkella; Litbocolletxdae 
such as iithocolletis xringonlella ; Acrol&plldac such as 
Acxolepla alllella; Aegerlidae such as Aegeria molybdocepa 
Hellodinidae such as Kaklvorla flavofasclata; Gelechiidae 



such as PGCtlnophora gossyplella; Carposlnldae such as 
Carposlnst nlpponensls; Hetexogeneidae such as Cnldocainpa 
flavescens; Pyralldae such as Cnaphalocrocls medlnalls^ 
Cbilo suppxessalls , and Nataxcha derogate; Hesperlldae such 
as Parnara guttata; PAplllonldae such as Paplllo machaon; 
Plerldae such as Plerls irapae; Lycaenldae such as Xaaipldes 
Jboetlcus; Geometrldae such as Ascotls selenarla. cretacea; 
Sphlngldae such as Heirse convolvuli; Notodontldae such as 
PhstlexrsL flavescens; Lymantrlldae such as Fupxoctis 
subfla'ra; and Arctlldae such as Hyphantrla cunea. 

Examples of Caleoptera Include Scarabaeldae such 
as Anomala cuprea, Oxycetania jucunda, and Paplllla 
japonxca; Buprestldae such as Agrllus aurxventrls ; 
Elaterltiae such as Melanotus legra tus; Cocclnellldae such as 
Epllachna vlgxntloctapimctata ; Cerambycldae such as 
Anoplaphoxa malasiaca and XylotxecJius pyrrhoderus ; 
Chxysamelldae such as Aulacpphor-a fexaoralis, Pbyllotzreta 
strlolata, and Donacla provostll; Attelabldae such as 
Phynchltes heros; Brenthldae such as Cylas farmlcarlus; and 
raxcTil -1 -nn ? ^ such as Curcullo sikklmensls and fJcJilnocnemus 
squasieus . 

Examples of Heznlptexa include Pentatomldae such as 
Plautxa stall and Halyomoj:pha halys; Uxrostylldae such as 
Urochela luteovarla; Coreidae such as Cletus punctagrex-; 
Alydldae such as Leptocorlsa chinensls ; Pyrrhocoridae such 
as rysdexcus cingulatus; Tlngidae such as Stephanltls 



nashi; Mlrldae such as Deraeocoxls aaplus; ClcacLidae such 
as Platypleura, kaewpfBrl ; AphrophorldaB such as Dophoara, 
v±t±s; TettlgellldaB such as Onlella iBUcocephala ; 
C±cadell±daB such as Arborldla ap±cal±s and Etaipoasca 
onuk±±; Deltocephalldae such as Nephotettxx clnctlceps; 
Delphacldae such as Laodelphax strlatellus and Nllapainrata 
lugens; Flatldaa such as Geisha dlstlnctlssdma; Psylloldae 
such as Psylla pyrlsuga; Aleyrodldae such as Trlaleuradas 
vaporarxoinmi and Bemlsxa argBzitlfolll ; PbylloxeTxdae such 
as Morxtzxella costanexvoxa; Pexophlgldaa such as Exxosoma 
lanxgexa; Apbldldae such as Apbxs gossypxx; Myzus pexrsxcaB, 
and Rbopalosxphvaa ini£xabdomxnalx3 ; Margaradxdae such as 
Jcexya pujrchasi; Pseudacoccxdae such as Planococcus cxtrx; 
Caccxdae such as Ceroplastes rubans; and Dxaspxdxdaa such 
as Quadraspxdxotus parnxcxosus and Pseudaulacaspls 
pentagana. 

Examples of Tbysanoptexa include Tbrxpxdaa such as 
FranJcllnlella accxdantalxs , Scxrtotbrxps dojcsalxs, and 
Tbrxps palmx; and Pblaaotbxrxpxdae such as Pantxculotbrxps 
dxospyxosx and Haplotbxxps aculeatus. 

Exauaples o£ Hjanenpptejra Include Tenthxedljixdae 
such as Athalla japanxca; Argxdae such as Arga xaalx; 
Cynxpxdae such as DxYocosnais kuxrxpbxlus; and Megacbxlxdaa 
such as Megacbxle nxpponxca nxpponxca. 

Examples of Dxoptaxa include Cecxdamyxxdae such as 
Asphondylxa sp. ; Tepbxrxdae such as Zeugodacus cucuxbltae; 



Ephydrld^e such as HydrGllxa gxxseola; Drosophllld^e such 
as Drosoph£la suzukll; AgromyzidBe such as Ghxojnatoaijria 
hortlcola and Llxlomyza trlfolll; and Anthon^lxdae such as 

Hyl&aya, ant^lqxisL. 

Examples of Orthoptexa include Tettiyoniidae such 
as Homoracoxryphus nitldulus; Gryllldete such as 
Calyptotrypes hihlnonis; Gryllotalpld^G such as Gryllotalpa 
afrcetna; and Acxrididae such as Oxya, japonlca. 

Examples of Collembola, include Sminthux'idae such 
as Smlnthurus vlxldls; and OnychluxrldaG such as Onychlums 
matsumotox . 

Examples of Isoptera include Texmltldae such as 
Odontotexmes formosanus , and examples of Dermapteara include 
XaJbldux'ldae such as Xiabldujra rxparxa. 

The following can be mentioned as examples of 
Arthxrqpoda Cjmstacea and Aracbnxda. 

Examples of Cxnistacea Isopoda include 
Axmadillidiidae such as Armadillidium vul^axe. 

Examples of Aarachnida Acarxna include TarsoxiGmxdae 
such as Hemitarsonemus latus and TarsoxiGxaas pallxdus; 
Eupodxdae such as Penthaleus major; Tenuxpalpxdae such as 
Brevxpalpus lewxsx; TetranychxdaB such as Tetranychus 
urtxcae, TGtranychus kanzawax, Panonychus cxtxrx, and 
Panonychus ulmx; ExxophyxdaG such as Aculus peleJcassi, 
Aculus schlGchtGndLalx , and ErxophyyGS chxbaGXiaxs; and 
AcaxxdaG such as Tyxophagus putxGSCGntxaG , 
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As Mollusca GsLStropod^, examples of Gastropoda, 
Mesogastropoda. include Pomacaa canallculata, and examples 
of StylommatophoTa include Achatlna fullca, Incllarla, 
jbilineata, Mllax gagates, Liiaax maximas, and Acusta 
despecta . 

The following may be men'bioned as examples of 

N&natoda Secex'nentea and Adenpphox'ea . 

Examples of Secementea lylenchida include 

Angulnxdae such as Ditylenchus destxnctojr; 

lylencliox-JiyncJiidae such as Tylenchorhynchus claytonx; 

PxatylGZicbldaG such as Piratylenchus penetarans and 

Pxratylenchus co£feae; Hqplolalmxdae such as Hellcotylanchus 

dlhystera; Hetejrodexidae such as Hetex-odera rostochlGXisls ; 

Meloldagynldae such as Mololdogyne xncognlta; 

Crlcon&natldae such as CrxconemaldBS ; Nothotyienchidae such 
as Nothotylencus acrxs; and J^helenchoxdae such as 

Apbelenchoxdes fragarxae. 

Examples of Adenqplio^rea Dojrylaxmxda include 
Longxdorxdae such as Xiphlnema amerxcanma; and I'jrlchdojrldae 
such as Paratrxchodoxus porosus. 

Furthermore, the compound of the invention is also 
effective for repelling, controlling, expelling pests 
damaging or affecting natural forest, artificial forest, 
trees in urban green districts, and the like. On such a 
scene, the following may be mentioned as specific pests. 



Examples of Arthropods Insecta, and Arachnlda include the 
following . 

Examples of Lepldoptora include Lyman txaldae such 
as Dasychlra, argentata. and Xymantrla dlsper japonlca; 
Laslocawpldae such as Dendrollmus spectab±l±8 and 
Malacosoxaa neustrla; PyralldaB such as Dloryctrla 
abletella; Noctuldae such as Agx-otls fucosa; Tortxlcldae 
such as Ptycbolomoldes aerlferana, Laspeyresla kurokol, and 
Cydla cryptomerlae; Arctlldae such as Hyphantrla cunea; 
Neptlculldae such as Stlgmella malella; and HetGrogenaldae 
such as Parasa consocla. 

Examples of ColGoptera include Scax-aJbaeidae such 
as Anomala rufocuprea and Heptophylla plcea; Buprestldae 
such as Agz-llus splnipexmls ; Cerambycxdae such as 
Monochamas altematus; Chrysomelldae such as X^esthes 
Itol; Curcullonldae such as Sceptlcus gxlseus and 
Shxrahoshlzo con±£eraB; Bhyncbophorldae such as Slpallnus 
glgas; Scolytxda.e such as Tomlcus plnlperda and 
Jndocxyphalus acezrxs; and Bostrychldae such as Bhlzopertha 
domlnlca . 

Examples of Hemlptera include Aphldldae such as 
Cinara todocola; AdelgldaB such as Adelges japonlcus; 
Dlaspldlae such as Aspldxotus cryptomariaB ; and Cocclda^e 
such as Ceroplas-tes psBudocerlferus, 

Examples of Hymenoptera include TGntliredlnldAe 
such as Pristiphora erlchsonx; Dxprxonxdae such as 



Nesodlprlon japonxca; and Cynlpld^e such as Dryocosmus 
kuriphilus . 

Examples of Dloptera include Tlpulldae such as 
Tlpula, a±no; Anthomylldae such as Hylewya, platura; and 
Cecldomylldae such as Contarlnla InouyBX and ContArlnla. 
matsusintome . 

Examples of Arachnlda Acarla include Ollgonychus 
honcLoensxs and Ol±gony€dms unuguls. 

Examples of Nematoda SecBrnentBa Tyleinchlda 
include Paxacytaphelenchldae such as Buxsaphelenchus 
xylaphxlus . 

The pes^ con1:rol agen^ con-baining tiie coxnpound of 
'the inveni:ion as an active ingredient can be employed as 
any preparation or any use form prepared by formulation 
effective on the above agricultural or forestry scenes, 
solely or in combination with or as a mixed preparation 
with other active compounds such as an insecticide, 
acaricide, nematicide, fungicide, synergist, plant 
regulator, herbicide, and toxic feed. The following may be 
mentioned as specific examples of the above other active 
compounds, which are not limited to the following. 

Active Compounds such as insecticides or 
acaricides : 

Examples of organophosphorus agents include 
Dichlorvos, Fenitorothion , Malathion, Naled, Chlorpyrif os , 
Diazinon , Tetrachorvinphos , Fenthion , Isoxathion , 
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Methidathion, Salithion, Acephate, Demeton-S-methyl , 
Disulfoton, Monocrotophos , Azinephos-methyl, Parathion, 
Phosalone, Pyrimiphos-methyl , and Prothiofos. Examples of 
carbamete agents include Methorcarb, Fenobcarb, Propoxur, 
5 Carbaryl, Ethiof encarb , Pyrimicarb, Bendiocarb, 

Carbosulfan, Carbofuran, Methomyl, and Thiodicarb. 
Examples of organochlorine agents Include Lindane, DDT, 
Endosulfan, Aldrin, and Chlordene. Examples of pyrethroid 

p 

O agents include Permethrin, Cypermethrin , Deltamethrin, 

^0 Cyhalothrin, Cyfluthrin, Acrinathrin, Fenvalerate, 

W Ethofenprox, Silafluofen, Fluvalinate, Fluey thrinate , 

"a? " 

Bifenthrin, Allethrin, Phenothrin, f enpropathr in , 
fU Cyphenothrin , Furamethrin, Resmethrin, Transfurthrin, 

Prallethrin, Flufeneprox, Halfenprox, and Imiprothrin. 
Ml 5 Examples of neonicotinoid agents include Imidacloprid, 

Nitenpyram, Acetamiprid, Tef ranitozine, Thiamethoxam , and 
Thiaclopr id . 

Examples of insect growth regulators such as 
phenylbenzoylurea include Dif lubenzuron , Chlorf luazuron, 
2 0 Trif lumuron , Fluf enoxuron , Hexaf lumuron , Luf enuron , 

Tef lubenzuron , Buprof ezin , Tebuf enozide , Chromaf enozide , 
Methoxyf enozide , and Cyromazine. 

Examples of juvenile hormone agents include 
Pyriproxyfen, Fenoxycarb, methoprene, and Hydroprene. 
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Exampl s of insectlcidal siabstances produced by 
microorganisms include Abamectin, Milbemect:in, Nikkomycin, 
Emamectin benzoate, Ivermectin, and Spinosad. 

Examples of other insecticides include Car tap, 
Bensultap, Chlorf enapyr , Diaf enthiuron , Nicotine sulfate, 
Metaldehyde, Fipronil, Pymetrozine, Indoxacarb, and 
Tolf enpyrad . 

Examples of acaricides includes Dicofol, 
Phenisobromolate, Benzomate, Tetradifon, Polynactins, 
Amitraz, Propargite, Fenbutatin oxide, Tricyclohexyltin 
hydroxide, Tebuf enpyrad , Pyridaben, Fenpyroximate , 
Pyrimidifen, Fenazaquin, Clofentezine, Hexathiazox, 
Acequinocyl , Chinomethionat , Fenothiocarb , Ethoxazole , and 
Bif enazate . 

Examples of active compounds of nematicides 
include methyl isocyanate, Fosthiazate, Oxamyl, and 
Mesulf enf OS . 

Exaznples of toxic feeds include monof luoroacetic 
acid. Warfarin, Coumatetralyl , and Diphacinone. 

Examples of active compounds of fungicides include 
inorganic coppers, organic coppers, sulfur, Maneb, Thiram, 
Thiadiazine, Captan, Chlorothalonil , Iprobenfos, 
Thiophanate methyl, Benomyl, Thiabendazole, Iprodione, 
Procymidone , Pencycuron , Metalaxyl , Sandof an , Byleton , 
Trif lumizole, Fenarimol, Triforine, Dithianon, Triazine, 
Fluazinam, Probenasole , Diethof encarb , Isoprothiolane , 
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Pyroquilon, Iminoc^adlne acetate, Echlomezol, Dazomet, and 
Kresoxlme methyl. 

Examples of active compounds of synergists include 
bis (2,3,3, 3-tetrachloropropyl) ether , N- (2- 
5 ethylhexyl) bicyclo [2 .1.11 hept-5-ene-2 , 3-dicarboxyimide , and 
a- [2- (2-butoxyethoxy) ethoxy] -4 , 5-methylenedioxy-2- 
propyl toluene . 

H Examples of active compounds of herbicides include 

Gl 

5 Bialaphos, Sethoxydim, Trifluralin, and Mefenacet. 

TU 

Examples of active compounds of plant regulators include 
"9 indoleacetic acid, Ethephon, and 4 -CPA. 

Examples of active compounds of repellents include 
fU carane-3,4-diol, N,N-diethyl-m-triamide (Deet) , limonene, 

m linalool, citronellal, menthone, hinokitiol, menthol, 

M.5 geraniol, and eucalyptol. 

The pest control agent of the invention may be 
employed in any forms, and the compound of the formula (1) 
is formulated together with auxiliaries for pesticides to 
produce preparations, e.g. , wettable powders, wettable 
20 granules, aqueous solutions, emulsifiable concentrates, 
liquids, flowables including suspensions in water and 
emulsions in water, capsules, dusts, granules, and 
aerosols, which are then used. Any amount of the active 
ingredient may be contained in the preparations but the 
25 content is usually selected from the range of from 0.001 to 
99.5% by weight as total amount of the active ingredients. 



being appropriately decided in accordance with various 
conditions such as the form of the preparation and the 
method of application. For example, it is preferable to 
produce the preparations so that the content of the active 
ingredients ranges about 0.01 to 90% by weight, preferably 
1 to 50% by weight, in wettable powders, wettable granules, 
aqueous solutions, emulsifiable concentrates, liquids, 
flowables, capsules, and the like; about 0.1 to 50% by 
weight, preferably 1 to 10% by weight, in dusts and 
granules; or about 0.001 to 20% by weight, preferably 0.01 
to 2% by weight, in aerosols. 

The auxiliaries for pesticides are used for the 
purposes of improvement of the repelling effect, 
controlling effect, and expelling effect against pests, 
improvement of stabilization of the preparations and 
dispersibility, and the like, and usable examples thereof 
include carriers (diluents) , spreaders, emulsifiers, 
wetting agents, dispersants, and disintegrators. Liquid 
carriers include water; aromatic hydrocarbons such as 
toluene and xylene; alcohols such as methanol, butanol and 
glycol; ketones such as acetone; amides such as 
dimethylf ormamide ; sulfoxides such as dimethyl sulfoxide; 
methylnaphthalene ; cyclohexane; animal or vegetable oils; 
and fatty acids. Examples of solid carriers are clay, 
kaolin, talc, diatomaceous earth, silica, calcium 
carbonate, montmorillonite , bentonite, feldspar, quartz, 
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alTUQina, sawdust, nitrocellulose, starch, and gum arable. 
General surfactants can be used as emulsifiers or 
dispersants. For example, anionic, cationic, nonionic or 
amphoteric surfactants, such as sodium higher alcohol 
sulfates, stearyltrimethylammonium chloride, 

polyoxyethylene alkylphenyl ethers, and lauryl betaine, are 
useful. Further, spreaders such as polyoxyethylene 
nonylphenyl ether and polyoxyethylene laurylphenyl ethers- 
wetting agents such as dialkyl sulf osuccinates ; fixing 
agents such as carboxymethyl cellulose and polyvinyl 
alcohol; and disintegrators such as sodium lignin sulfonate 
and sodium lauryl sulfate can be used. 

For example, in the case of wettable powders, a 
bulk powder is prepared by mixing the compound of the 
general formula (I) as an active ingredient, with a solid 
carrier, a surfactant, etc., and the bulk power can be 
applied after dilution to a prescribed concentration with 
water on use. In the case of emulsifiable concentrates, a 
bulk liquid is prepared by mixing the above compound as an 
active ingredient with a solvent, a surfactant, etc., and 
the bulk liquid can be applied after dilution to a 
prescribed concentration with water on use. In the case of 
dusts, a dust is prepared by mixing the above compound as 
an active ingredient with a solid carrier, etc. and can be 
applied as such. In the case of granules, a granule is 
prepared by mixing the above compound as an active 



ingredient; with a solid carrier, a surface active agent, 
etc . , followed by granulation . The granule can be applied 
as such. The methods for preparing the above-described 
preparations of various forms are not limited to the cQDOve- 
described methods, and one skilled in the art can 
optionally select an appropriate method depending on the 
kind of the active ingredient and the pusrpose of 
application . 

The method of use varies depending on the kind and 
extent of pests, and the kind, cultivation form, and growth 
state of target crops, trees, and the like, but against 
Arthropods , Gastropods , Nematodes , and the like , the 
preparations may be generally applied in an amount of the 
active ingredient ranging from 0.1 to 1000 g, preferably 1 
to 100 g per 10 are to the place where damage by the pests 
occurs or where the occurrence of damage is predicted. 

With regard to specific method of application, the 
above wettable powders, wettable granules, aqueous 
solutions, emulsifiable concentrates, liquids, flowables 
including suspensions in water and emulsions in water, 
capsules, and the like may be diluted with water and 
sprayed onto crops , trees , and the like in an amount 
ranging from 10 to 1000 liter per 10 are depending on the 
kind, cultivation form, and growth state of target crops, 
trees, and the like. Furthermore, in the cases of dusts, 
granules, and aerosols, the preparations may be applied as 



such to crops, trees, and the like within the range 
described in the above method o£ use. 

In the case that the target pests mainly damage 
crops, trees, and the like in soil, the wettable powders, 
wettable granules, aqueous solutions, emulsifiable 
concentrates, liquids, flowables including suspensions in 
water and emulsions in water, capsules, and the like may 
be, for example, diluted with water and applied generally 
in an amount ranging from 5 to 500 liter per 10 are. At 
that time, the preparations may be sprayed on the soil 
surface uniformly over the whole area to be applied or may 
be irrigated into soil. When the preparations are dusts or 
granules, the preparations as such may be sprayed on the 
soil surface uniformly over the whole area to be applied. 
Alternatively, at the spraying or irrigation, the 
preparations may be applied only to the vicinity of seeds, 
crops , trees , and the like to be protected from the damage 
by pests or the soil may be turned over during or after the 
spraying to disperse the active ingredient mechanically. 

Furthermore, the pest control agent containing the 
compound of the invention as an active ingredient may be 
adhered around plant seeds by a known method. By such a 
treatment, not only damage by pests in soil can be 
prevented after sowing the seeds , but also stems and 
leaves, flowers, and fruits of plants can be protected from 
damage by pests. 



In the case of protecting the above-described 
standing trees, fallen trees, processed timber, stored 
woods from the damage by pests such as termites or beetles, 
there may be mentioned methods of spraying, injecting, 
irrigating, or applying an oil solution, emulsifiable 
concentrate, wettable powder or sol, or spraying the agent 
in the form of a dust or granule. On such scenes, the pest 
control agent containing the conipound of the invention as 
an active ingredient can be employed solely or in 
combination with or as a mixed preparation with other 
active compounds such as an insecticides, acaricide, 
nematicide, fungicide, repellant, and synergist. 

Any amount of the active ingredient may be 
contained in the preparations but the content is usually in 
the range of 0.0001 to 95% by weight as total amount of the 
active ingredients. It is preferable to contain the active 
ingredient in an amount of 0.005 to 10% by weight in dusts, 
granules, and the like and in an amount of 0.01 to 50% by 
weight in emulsifiable concentrates, wettable powders, 
sols, and the like. Specifically, in the case of expelling 
or controlling termites or beetles, the preparations may be 
sprayed onto the surface of soil or timber and woods in an 
amount of 0.01 to 100 g per 1 m^ as the amount of the 
active ingredient. 



(B) Stock raising and fisheries scenes 

The pest control agent containing the compound of 
the invention as an active ingredient is effective for 
repelling, expelling, and controlling pests such as 
arthropods, nematodes, trematodes, cestoids, and protozoa, 
which are parasitic internally or externally to animals and 
pets raised in stock raising industry, fisheries, and 
homes, and the agent can be used for preventing and 
treating the diseases which theses pests take part in. 

Target animals include spinal animals such as 
livestock including cattle, sheep, goat, horse, swine, and 
the like; cultural fishes; birds such as domestic fowls; 
pets and experimental animals selected from mammals 
including dog, cat, mouse, rat, hamster, squirrel, ferret, 
etc . , fishes , and the like . 

Among pests, the following may be mentioned as 
examples of Arthropoda Insecta, and Arachnlda,. Examples of 
Dlptej^a, include TabanldAe such as Cbryspps japonlca, 
Slxnulium Iwatens, and TabMus txlgonas; MascxdLaB such as 
Qphyx-a leucostomst, Masca, domBstlca, and StamoTcys 
calcltTans ; GastexophllxdLae such as Gasteroplixlus 
xntestxnalls ; HypodLexmldae such as Hypodexma. bovls; 
Calllphorldae such as Phaenlcla ciiprlna; Phorldae such as 
MeffasGxxa spxxacnlarxs ; Sepsldae such as Sepsis monastxgma 
Psychodxdae such as Telmatoscopus albxpjmctatus and 
Psychoda altexnata; Culxcxdae such as Anopheles hyrcanus 
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sinensis, Culex tritsLBnlorhynchus , and Aedes alboplctus; 
Slmalildae such as Proslxmillvaa hlrtlpes; CersLtopogonldae 
such as Cullcoides oxystomst and CullcoldBS arakaw&l. 

Examples of Slphonaptera include PullcldaG such as 
Ctenocephalldes fells and Ctenocephalldes canls. 

Examples of Anqpltura include ETchlnophthlr'i.ldae 
such as Haematoplnus snls and Haematoplnus eujrystejrnus; 
Trlchodectidae such as Damallnla equl; Llnognatbidae such 
as Xxnogna thus xrltuU; and Menoponldae such as Menopon 
galllnae . 

Exaxnples of Arthropoda Airachnlda Aca^rlna include 
Jxodldae such as HaeznapJiysalls longicoxmls, Ixodes ovatus, 
Baophllus mlcroplus, and Amblyoxoma testudlnarlvim; 
Macjranyssldae such as Omltbonyssus sylvlaxram; 
Dexmanyssldae such as Dexmanjrssus g'allinae; DemodLlcidae 
such as Demodex suis; Saxcoptidae such as Nbtoede^res catl 
and Saxcpptes sylvlanum; and Psoxopt:ldae such as Otodectes 
cynatis and Psoiroptes Jboirls. 

As exaxoples of Nematoda Phasmldia, ^he following 
may be men'bioned. 

Examples of Stirangyllda include Ancylostoma, 
Stephanujnis dentatus^ Metastrongylus elongatus^ 
TrlchostJTongylus , and Oesophagostomum. 

Examples of Pla tyhe 7 min thes Trematoda include 
Schistosoma japonlcum, Fasciola hepatlca^ Paraixgphlstoiaum 



cervi, PATagonlmas westBxmanll, and Prosthogonxmas 
japonlcus . 

Examples of Cestoda, include Anoplocephala 
perfoliate ^ MoxiIgzIa Bxpansa, MoniGzlst Jbenedenl, 
RalllxBtlna, tetragonct, Ralllletlna sp,, and Ralllletlna 
cBstxclllus. 

Examples o£ Protozoa, Mastlgophora include 
Hlstomonas and the like as BhlzomastlglcLa^ LBlsbmanxBr 
Trypanosoma, and the like as TrxpanpsomxdaB , Gxardxa and 
the like as Polymastxgxda, and Trxchoinonas and the like as 
Z^jrlchomonadia . 

Furthermore, examples of Sarcodxna AmoBbxda 
include EntamoBba, examples of Sporozoa Plroplasmea include 
Xhellarla, and BabBSxa, and examples of TBlospor±<ixa 
include Eimerxa, Plasmodium, and Toxoplasma. 

The pest control agent containing the compound of 
the invention as an active ingredient can be employed as 
any preparation or any use form prepared by formulation 
effective on the above agricultural or forestry scenes, 
solely or in combination with or as a mixed preparation 
with other active compounds such as an insecticide, 
acaricide, nematicide, fungicide, synergist, plant 
regulator, herbicide, and toxic feed. The substances 
mentioned in the article of " (A) Agricultural and forestry 
scenes" may be mentioned as specific examples of the above 
other active compounds, but they are not limited thereto. 



•^ic application methods include 
The specxfxc appxx 

* »ds of livestock, pets, and t 

„„1 ad»inistra..on ^ ^^^^^ 
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0 ^tho.1. of application ax. not 
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xn U.. cas. of oral ^^^^^ ^ 
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drink, a suspension or d P appropriate non- 

««tive ingredient into an app 
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4. water together wiw 
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a wetting agent, or otne 
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such as bentonite, a «e«ing 

41 



0 



«t mav be contained, if necessary. 

..oun* of 0.01 to 1.0% ^ 

of oxal .d„inis«atio« «.. 
m the case of orax a™ . « 

, or tablet containing a 

4: solid, a capsule, piUr 

forms of dry solxa, „,«dient is usually 

4. the active ingredient is 
J j-^-^-ined amount or tne 
predetermined am «,««ared by mixing the 

^ These use forms may be prepared r>y 
employed. These us «„itablY pulverised 

active ingredient homogeneously with a suitably 

. filler disintegrator, and/or binders such as 
diluent, filler, ai 

. o talc magnesium stearate, plant gum, 
starch, lactose, talc, m g 

, .v« At the formulation of such unit use form 
the like. At tne optionally 
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quantity an ^^^^^ 

determined depending on the^^^^^ ^^^^ ^^^^^^ 
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.^t ».xo^ " —7 - 

• _ •„ MtheXinintie «f£«ct, tlio oo p 

^4«T,t is contained m the rina 
.ctiv. ingr,<U«.t „„,„.bly 0.0005 to 
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0.01% by weight. in a 

X„ the =... . -Xution or di.P-r..c„ 
o.«ie. «cip..»t, t.. p«p.r.tion. ~y - 
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administered parenterally to animals by injection to 
proven triculus , or intramuscular, endotracheal, or 
subcutaneous injection. Because of parenteral 
administration, the compound of the active ingredient is 
preferably mixed with a vegetable oil such as peanuts oil 
or cottonseed oil . In such formulation , the compound of 
the active ingredient is generally contained in an amount 
of 0.05 to 50% by weight, preferably 0.1 to 0.2% by weight. 
Moreover, the preparation mixed with a carrier such as 
dimethyl sulfoxide, a hydrocarbon solvent, or the like can 
be applied directly and topically to the outer surface of 
livestocks or pets by spraying or direct pouring. 
(C) Piiblic health scenes 

The pest control agent containing the compound of 
the invention as an active ingredient is also effective for 
repelling, expelling, and controlling pests on public 
health scenes which adversely affect the environment of 
food, clothing and shelter, or further damage human bodies 
or transporting or carrying pathogens, for the purpose of 
keeping public health conditions. Specifically, the pest 
control agent of the invention is effective for repelling, 
expelling, and controlling lepidopteran , coleopteran, 
bookworms, cockroaches, flies, and mites which damage 
houses themselves and indoor or outdoor timber, wood 
products such as wood furniture, stored foods, clothes, 
books , animal goods (leather , fur , wool , feathers , etc . ) , 



«tc ) and the like, and 
plant goods (clothes, paper, etc.), 

^ 1 .P^ The following will 
adversely affect healthy l.fe. The ^^^^^ 

.Xlustxate specific exa^les of pests on 

* the following may be 

AS Artbropoda Insecta, the 

, lepidoptera include Lyi»antrxxdae 

xaentioned. Exafflples of Lep^<^ P 

. t-siocainpidae such as 

such as Euproctis sa«xl.s, Lasxoca-^ 

^ flaveola; Heterogenexdae sucn a 
Dendrolimas undans fXaveo py^alxdae 
.oda- ^ygaenldae such as Artona funeralxs. Pyx 

V. Cadra cautella, 14>hestxa cautella, and 
such as cadra ca Sitotroga cerearella; 

^^«ila- Gelechxidae such as Sxtocr 9 

H as Tinea pelHonelXa and Txneola 
Tineidae such as Txnea p 

bisselllella. Oedemerxdae such as 

^-^rr -™ — 

such as Oryzoephxlus suxx» 
0 castaneum; Cucujxdae such a jr 

«««fciidae such as Lasxodenna 
Placonotus testaceus; Anol>xxdae 

« «aniceu«; Dexiaestxdae such as 
sexriaomB and Stegol,x«« panxceum, 

. Antbrenus verbascx, and De»nestes 
Attagenus unxcolor, Antbrenu .„,,txale; 
, ^„s- Ptxnxdae such as GlbMum aeguxnoctxale, 

I dae such as .inoderus »i»utus and Khi.PPertha 
o«; Bostrychxdae sucn as 
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Examples of Hymenoptera. include VespldaB such as 
Vespa m&ndBrlnla ; FoxmxcldLae such as BrachypoxiB^SL 
chlnensls; and Pawpllldae such as BatozaziGllus aimulatus. 

Examples of Dlptera. Include Cullcldae such as 
Aedes jstonlca; Ceratopogonidste such as Culicoides sp. ; 
Ch±ronom±dLae such as Chlxonomas dorsalls; Slmallldae such 
as Slmullum aokxl; TaJbanldae such as Chzrysops japonxcus; 
MascldaG such as Mtisca domes tlca; Anthoaylldae such as 
Fannla canxcularls r Callxphorxdae such as Phormxa regxna; 
Saxrcophagidae such as Boettcherxsca paxegrlna; 
Drosophxlxdae such as Drosophxla vxrxlxs; and Pxaphxlxdae 
such as Px^hxla casax. 

Examples of Sxphonaptera include Pulxcxdaa such as 
Pulex IjTirltans. 

Examples of Collaxoibala include Neograstxuxadae such 
as Neogastruna cowamxnxs. 

Examples of Blattaxla include Blattallxdae such as 
Blattela gaxmanxa and Asxablatta kyotensxs; and Blattxtiae 
such as Ferxplaneta amerxcana^ Pexrxplaneta fulxgxnosa, and 
Pexxplaneta japanxca. 

Examples of Oxthopteira include Gryllacrxdoxdea 
such as Dlestjrammena japonxca and SteTopelmatxdaB , 

Examples of Anoplura include Pedxculxdae such as 
Pedxculus hxmianus capxtxs; and Pthlx-ldae such as Ptbxrus 
pxjbxs . 



«^t«de Cimlcidae such as 
Examples of Hemxp obscurus. 

V as cryptotermes domes tacu , 

b. -ntioned. ^^^^ „ 

^^1.. o. »car«. 

..cot.,- c.eyx.«d.. .u=H auch a. 

auo. a= .y«-"- 

follxeu ,„copti<Saa auoh a. 

hlal- Irc»i.lcuW<«aa such as i«P 
.„c^t.a acab^x. ^^.o«..... 

0 l^da. such a. Ca^W^"" 

.^^i-. pholcidae such as Spe*» P 
" venatorxa, ^^,,,,i^e such as I^roctea 

Pbolcus pbalangxoxdes, Uro 
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w Pl«lppas paytoilli and 
^^ctil^s, and saltloidae anch aa Pl« 

PlaxlppM ..tipaa- ButMda. such a. 

"^"iTrL.^-. exa... -..da 

examples of Scutxg examples of Arthropoda 

^^^f^i Moreover, examF-^-^ 

"'^ — _„^...^da. 
«px..da ,oX,d.a.».daa .n=X ^^^^^^ 

a.ldaa graoilia- «.d exa«.la» of *r =P 
Furthermore, exmples oi 

.ncxud. Ka-.d....da. « Haa^dXpa. aa..an.ca 

^s. con«o. a„n. con«.n.n, co.^-^ 
.n^^on a. an .=^v. .n,.d..n. ^^-^ 
. or anv ua. form prapared by for^ilatao 
„y p..par.t.on or an, ^^^^^^ 

the above publxc neaxw 
,«,c..v, - ^^^^^^^^ 

0 eo.i,in.tion ««. or a. ,e„icid., 
.cti« componnda auch aa an rnaaCxoxd., 

«^«iat plant regulator, 
nematicide, fungicide, syn g . in the 
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....cle Of (.) . ^^ ^^^ ^^^^ 
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4^«rm Of the pest control agent of the 
The use form or wo f 

4.,.ate wettable powder, 
«««lsifiable concentrate, wexiTi«^ 
oil solution, emulsirxae 

..3t, or the li.e, plac.n. a res.n stea.-f o,..n. agent, 

, tablet or toxic feeds spraying an aerosol, or 
granule, tablet, o „,,dient is preferably 

r^f the active xngredxent is f 
nve The compound of tne 

in an amount of 0.0001 to 95% 
contained in the preparations in an 

by weight. example, 
application method, against pests, 

^HroTH^ds disease-carrying arthropods, 
rfiirectlY damaging arthropods, a* 

- — ' - "Tie, 

.prayxng a dust ^..t including 

-V, >. • funigant, mos-jua-to coil, 

' Placed a» oU..r <or«, or . floating 
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pests in agriculture and forestry 




similar manner to the methods described in the article of 
" (A) Agricultural and forestry scenes" • Method of 
incorporating the control agent into the feed of livestock 
so that the dung is contaminated with the active ingredient 
is effective against flies, and method of vaporization into 
air by means of an electric mosquito coil is also effective 
against mosquitoes . 

The preparations which are use forms thereof may 
be present as mixed preparations together with the above- 
described other active compound such as an insecticide, 
acaricide, nematicide, fungicide, repellant, or synergist, 
and the compound of the active ingredient is preferably 
contained in these preparations in an euaount of 0.0001 to 
95% by weight in total. By the way, it is also possible to 
use the preparations in combination with other active 
compounds on use. 

In the case of protecting houses, wood furniture, 
and the like from damage by pests such as termites or 
beetles, there may be mentioned methods of spraying, 
injecting, irrigating, or applying an oil solution, 
emulsifiable concentrate, wettable powder or sol, or 
spraying the agent in the form of a dust or granule toward 
houses, wood furniture, and the like and vicinity thereof. 
On such scenes, the compound of the invention can be 
employed solely or in combination with or as a mixed 
preparation with other active compounds such as an 
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insecticide , acaricide , nematicide , fungicide , repellant , 
and synergist. 

Any amount of the compound of the active 
ingredient such as the compound of the invention may be 
contained in the preparations but the content is usually in 
the range of 0.0001 to 95% by weight as total amount of the 
active ingredients- It is preferable to contain the 
compounds in an amount of 0.005 to 10% by weight in oil 
solutions, dusts, granules, and the like and in an amount 
of 0.01 to 50% by weight in emulsifiable concentrates, 
wettable powders, sols, and the like. Specifically, in the 
case of e3q>elling or controlling termites or coleopteran, 
the preparations may be sprayed to the vicinity or directly 
onto the surface in an amount of 0.01 to 100 g per 1 m^ as 
the amount of the compound of the active ingredient. 

At repelling, expelling, and controlling pests 
which damage human bodies or transport or carry pathogens, 
other than the £a30ve-described methods, there may be 
mentioned oral administration as a suitable orally- 
inges table formulated composition, e.g., a tablet, pill, 
capsule, paste, gel, drink, medicated feed, medicated 
drink, medicated additional feed, sustained release large 
pill, or sustained release device so as to be retained in 
gastrointestinal tracts containing a pharmaceutical ly 
acceptable carrier and a coating substance; and 
percutaneous application as a spay, powder, grease, cream. 



ointznent, emulsion, lotion, preparation for spot-on, 
preparation for pour-on, shampoo, or the like. Specific 
formulation can be carried out in a similar manner to the 
methods mentioned in the articles of " (B) Stock raising and 
fisheries scenes" . 

Best Mode for Carrying Out the Invention 

The following will explain the present invention 
in further detail with reference to Examples but the 
invention is not limited to the following Examples unless 
it exceeds the gist thereof. 

(Example 1) Production of 1- (2 , 6-dichloro-4- 

trif luoromethylphenyl) -4-trif luoromethylsulf inyl-5- 

(pyrazin-2-ylmethylamino)pyrazole-3-carbonitrile (Compound 
No. 5) 

To a mixture of 10 . 0 g of 5-amino-l- (2 , 6-dichloro- 
4 -tr if luoromethylphenyl) -4-trif luoromethylsulf inylpyrazole- 
3-carbonitrile, 2.5 g of f ormylpyrazine , and 80 ml of 
toluene was added 0.1 g of p-toluenesulf onic acid 
monohydrate, and the whole was heated under reflux for 10 
hours while the resulting water was removed. After cooling 
to room temperature, 30 ml of ice-water was added thereto, 
followed by extraction. The organic layer was dried over 
anhydrous sodium sulfate. The solvent was remove by 
distillation under reduced pressure to obtain crude l-(2,6- 
dichloro-4-trif luoromethylphenyl) -4- 



trif luoromethylsulf inyl-5- (pyrazin-2- 
ylmethylideneimino) pyrazole-S-carbonitrile . 

To a methanol (100 ml) solution of l-(2,6- 
dichloro- 4 - tr if luor ome thy Iphenyl ) - 4 - 
trif luoromethylsulf inyl-5- (pyrazin-2- 

ylmethylideneimino)pyrazole-3-carbonitrile obtained in the 
above was gradually added 0.9 g of sodium borohydride. 
After 1 hour of stirring at room temperature, ice and ethyl 
acetate were added thereto, followed by extraction. The 
organic layer was washed with saturated saline and then 
dried over anhydrous sodium sulfate. The residue was 
purified by a silica gel column chromatography to obtain 
7.0 g of the compound (No. 5) described in the following 
Table 1. Melting point: 169''C 

^HNMR (CDCI3) : 4.37 (2H, m) , 6.81 (IH, m) , 7.74 (2H, d) , 
8.39 (IH, d) , 8.50 (2H, m) 

(Example 2) Production of 1- (2 , 6-dichloro-4- 

tr if luorome thy Iphenyl) -4-methylsulf inyl-5- (pyrazin-2- 

ylmethylamino)pyrazole-3-carbonitrile (Compound No. 1) 

To a mixture of 5 . 6 g of 5-amino-l- (2 , 6-dichloro- 
4 -trif luorome thy Iphenyl) -4-methylsulf inylpyrazole-3- 
carbonitrile, 2.0 g of f ormylpyrazine, and 60 ml of toluene 
was added 20 mg of p-toluenesulf onic acid monohydrate, and 
the whole was heated under reflux for 3 hours while the 
resulting water was removed. After cooling to room 
temperature, 0.1 ml of triethylamine and 30 ml of ice-water 
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. followed by extraction. The organxc 
were added thereto, followed ^^^^^^^ 
dried over anhydrous sodium sulfate. 

.„ lavar -a. w..hed with 
organic X.y«r i„idu. ««• 
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,COCX,,= 3.33 (3B. <^'''«' 

, a 4X (2B, d), 8 " ' 
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USU-,x..»,x,-.-~^v---^^^^^^ 

Xn XO «X of »,»-dX-.*,Xfo»».d. 
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^ After 20 minuf « of .tirring at 
,«duam a<id.d thereto. Afte ^ ^^^^^^ 0.3 

.. 3 drops of 15-ero«n-5 etner 
temperature, 3 dr P 

, .f 3.chloro»et.vlP.r.d.ne-X-ox.d. 

w stirring at room temperature. Mt 
followed by .tir ^ .^,1 acetate were added t..ereto 

— o». — "^^^^^ ^ ,^,e.Xori= acia. 

rorglo .a,er wa. -aaW wit. 
^ter li^xd separat ^^^^ 

..turated aaliu. a^d t.,u dr ^ ^ ^^^^^ 

The residue was p^*^ 
sulfate. Tn ... ^ of the compound (No. 14) 

chromatography to obtaxn 0.9 g of 

described in the following Table 1- 

Melting point: 189-191°C ^^^^ ^ 

. A 9-4 5 (2H, m) , 7.03 (IH/ ' 
iHNMR (CDCI3): 4.2-4.5 (Z», 

7 74 (2H, s), 8.03 (2H, «) 
7.18 (IH, t), 7.74 (2 , 6-dichloro-4- 

l« 4) production of N- [3-cyano-l- (2 , 6 
(Example 4) .ole-5-yllpyrazine-2-carboxa«xde 
...fluoromethylphenvDpyrazole Y IPY 

Xnto a mixture of 0.5 g (1-6 -ol) 

carbonitrxle, 0.24 g v .^.^ile was 

and 0.5 ml of acetonxtrxle was 

gradually „^ 
room te-^rature. After B 

5 ml of water and then eon=entr.t«l 

d were added thereto to the mixture pH 

H^ochloric acid were a ^,„to ... add«. 

a, whereby =ry.tals were preoxpxtated 

^ ^Tollowed by extractxon. The 
10 ml of ethyl acetate, followed by 
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10 ml of ethyl acetate, folK 
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organic layer was washed with sa-burated saline and "then 
dried over anhydrous sodium sulfate. After removal of the 
sodium sulfate by filtration, the layer was concentrated 
and the resulting crystals were filtrated. The crystals 
were washed with a small amount of hexane and ethyl acetate 
and the dried to obtain 0.5 g (yield 77%) of N- [3-cyano-l- 
(2 , 6-dlchloro-4-trlf luoromethylphenyl)pyrazole-5- 
yl]pyrazlne-2-carboxamlde . 

(Example 5) Production of 1- (2 , 6-dlchloro-4- 
trlf luoromethylphenyl) -5- (pyrazln-2- 
ylchloromethyllmlno)pyrazole-3-carbonltrlle 

A mixture of 139 g (0.33 mol) of [3-cyano-l- 
(2 , 6-dlchloro-4-trlf luoromethylphenyl)pyrazole-5- 
yl]pyrazlne-2-carboxamlde, 72.6 g (0.35 mol) of phosphorus 
pentachlorlde , and 300 ml of toluene was heated under 
reflux for 2 hours. Further, 5 g of phosphorus 
pentachlorlde was added thereto, followed by heating under 
reflux for 1 hour. The mixture was cooled to room 
temperature and allowed to stand overnight. After stirring 
for 30 minutes, crystals were filtrated and washed with 
toluene. The crystals were dissolved In 1 L of chloroform 
and the solution was extracted after the addition of water. 
The organic layer was washed twice with water, and with 
saturated saline, and then, dried over anhydrous sodlxom 
sulfate. The solvent was removed by distillation and the 
resulting crystals were washed with hexane to obtain 112.3 
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g (yield 79%) of 1- (2 , 6-dichloro-4-trif luoroxnethylphenyl) - 
5- (pyrazin-2-ylchloromethylimino)pyrazole-3-carbonitrile . 
(Example 6) Production of 1- (2 , 6-dichloro-4- 

trif luoromethylphenyl) -5- (pyra2in-2-ylmethylamino)pyra2ole- 
3-carbonit:rile 

To an ethanol (2 ml) suspension of 85 mg (2.2 
mmol) of sodium borohydride was gradually added 0.5 g (1.1 
mmol) of 1- (2 , 6-dichloro-4-trif luoromethylphenyl) -5- 
(pyrazin-2-ylchloromethylimino) pyrazole-3-carbonitrile at 
20°C or less. After 1 hour of stirring at room 
temperature, the mixture was gradually poured into 40 ml of 
water to precipitate crystals. After 30 minutes of 
stirring, the crystals were filtrated and washed with water 
until the pH of the filtrate became 6. The csrystals thus 
obtained were dissolved in ethyl acetate and the solution 
was extracted after the addition of saturated saline. The 
organic layer was dried over anhydrous magnesiiua sulfate, 
filtrated, and concentrated. The resulting crystals were 
filtrated, washed with a small amount of hexane and ethyl 
acetate, and dried to obtain 0 • 42 g (yield 92%) of l-(2,6- 
dichloro-4-trif luoromethylphenyl) -5- (pyrazin-2- 
ylmethylamino) pyrazole-3-carbonitrile . 

(Example 7) Production of 1- (2 , 6-dichloro-4- 

tr if luoromethylphenyl) -4-trif luoromethylsulf enyl-5- 

(pyrazin-2-ylmethylamino) pyrazole 
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- « i-(2 6-dicliloro-4- 

To a solution of 3.0 g of 1 (2,6 

— - - - r~:;r ri: 

washed wiw » the layer 

^ ^^r: several times. Thereafter, the x y 
solution and water several After 

. silica gel column chroiaatography. After 

was purified by a sxlxca g ^ed 3 59 g of 1- 

.emoval of solvent, drying in vacuo afforded 3.S. 

(2 , 6-dichloro-4-trif luoromethylphenyl) -4- 

trlfluoroiaethylsulfenyl-5-(pyrazin-2- 

vlmethylamino) pyrazole . 

. 1-12 6-dichloro-4- 

(Example 8) Production of 1 (2,6 <^ 

.4_trif luoromethylsulf inyl-5- 
trifl«oromethylphenyl)-4 trxfx 

, .azin-2-yl«ethylamino)pyrazole-3-carbonitrxle 
(pyrazin z yx» a suspended 
into 1 0 ml of 1,2-dichloroethane were 

,^ «f potassium trif luoromethanesulf inate , 

mg (l.u mm «i^_3_carbonitrile, and 

rovrazin-2-ylmethyla«ino)pyrazole-3 carb 
5- (pyrazxn ^^^^^ , ^ ^^^^ 

4.>,eix 301 mg (2.5 mmol) of tniony 

then 301 g stirred 
lina The mixture was warmed to bu 
-5^ ice-coolxng' x»** " ^ „«« 

the reaction mixture was 
for 30 minutes. Thereafter, the re 
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analyzed by a high-performance liquid chroma'bograph "bo 
observe the formation of 1- (2 , 6-dichloro-4- 
trif luorome thy Iphenyl ) - 4 - tr if luorome thy Isulf inyl- 5 - 
(pyrazin-*2-ylmethylamino)pyrazole-3-carbonitrile in 11% 
yield. The conversion of 1- (2 , 6-dichloro-4- 

tr if luorome thy Iphenyl) -5- (pyrazin-2-ylmethylamino)pyrazole- 

3-carbonitrile was found to be 95% . 

(Example 9) Production of 1- (2 , 6-dichloro-4- 

trif luorome thy Iphenyl) -4-trif luoromethylsulf enyl-5- 

(pyrazin*2-ylmethylamino)pyrazole-3-carbonitrile 

Into 5.0 ml of 1 ,2-dichloroethane were suspended 
1.725 g (10.0 znmol) of potassium trif luoromethanesulf inate 
895 mg (4.1 mmol) of dimethylamine p-toluenesulf onate, 951 
mg (5.0 mmol) of p-toluenesulf onic acid monohydrate, and 
then 1.506 g (12.6 mmol) of thionyl chloride was added 
under ice-cooling. After 3 hours of stirring at room 
temperature, 1.03 g (2.5 mmol) of 1- (2 , 6-dichloro-4- 
trif luorome thy Iphenyl) -5- (pyrazin-2-ylmethylamino)pyrazole 
3-carbonitrile was added thereto, and the mixture was 
warmed to 40^C and stirred for 5 hours. The reaction 
mixture was neutralized with saturated aqueous sodium 
hydrogen carbonate solution and then extracted with 
dichloromethane . The organic layer was dried over 
anhydrous magnesium sulfate. The solvent was removed by 
distillation under reduced pressure and the resulting oil 
was purified to isolate 487 mg (yield 38%) of l-(2,6- 
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diohloro-4-tri£luoromethylpl..nyl) 

„ifluorom.thyl.ul£«.yl-5-tPy"'i»-2- 
yl„ethyl«.ino)pyr..ol.-3-o.rbonitril.. 

,,.^1. 10, production of l-<2,6-di=hIorc-4- 

„«l„oro»e«>ylphenyl,-4-"i"-'°~""'"""-'^''" 
,py„.in-2-yl-ethyWno,pyr..oX.-3-c.rboni«.l. 

„i«„oro«.«.yUnyl. -3-=.r^ni-lle-5- ,py...ln-^- 
triixw ^ 5 44 g (31.6 mmol) 

% J.^a»ol.-4-vl) -disulfide, 5.4« g V 
ylmetlxylamino)pVrazol 4 yi) „ « (1 24 

^..ss.«. «L„o.o-.«.yX.uX..n.-. ^ -0 , U^.. 

^ U1 2 o^V"* ^-^"^^ hyarop-roxid. solution 

added dropwxso thereto , , - 

\ « R A4 a (31.6 mmol) oi 

A Hours theWdition of 5.44 g l^J-- 
everv 4 hours , ^'"^ \ ^ •• \ 

^Z..^ „.«uo.l-.X,ul«n.« and 3.4 ^ U^.^ 

.oXIo«.d ^ .^«.n,y. XS .ou„ .o«. «^».u.e. 

5.44 , (31.6 -Al) <.£ 
„..luo.o-.U.yl.»l«na\e and 3.4 ^ (27.2 ^1, of 80* 
Ll .ydroP^ox^d. .olUo^ a,aln .dd.d. .ollo«d ^ 

\ 4.^«-i 4-1-xle was removed from 

4.»i« bv filtratV-on, acetonxtrxxe w»» 
brown crystals by xxx« 

..l^.« d.a*.X1.4n P.."- »d 

.thyl acta*. «. add.d, by extraction, Affr 

V ..v water the solvent was 
washing of the organic layeV «-th 
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removed under reduced pressure and 'the residue was 
ubjected Ito a column chromatographic purif icat:ion 
(Hex/AcOE2 W 5/2) to obtain 0.88 g (1.7 romol) of pale 
yellow crystals of 1- (2 , 6-dichloro-4- 
trif luorome^hylphenyl) -4-trif luoromethylsulf enyl-5- 
(pyrazin-2-ylmethylamino) pyrazole-3-carbonitrile in 9 . 6% 
yield « 

(Example 11) Production of 1- (2 , 6-dichloro-4- 
trif luoromethylphenyl) -4-trif luoromethylsulf enyl^B- 
(pyrazin-2-ylmethylamino) pyrazole-3-carbonitrile 
(^J^^^^^^ Uncter a nitrogen atmosphere, 10.1 mg (0.24 ml) of 
sodium borolwdride was added to a methanol (1.5 ml) 
solution of Sv mg (0.11 mmol) of 1- (2 , 6-dichloro-4- 
trif luoromethy^henyl) -4— thiocyanato-5- (pyrazin-2- 
ylmethylamino)pyrazole-3-carbonitrile, followed by stirring 
a^ room temperatuVe for . 2 hours . Af ^er removal of the 
solven't from the reaction mix-ture by distillat:ion under 
reduced pressure, 2\ml of DMF was added under nitrogen. 
After cooling in a dry ice-acetone bath, a DMF (0.5 ml) 
solut:ion of 54.5 mg (bull mmol) of MEC-12, a 
trif luoromethylating agen-t manufactured by Daicel Chemical 
Industries, Ltd. was add^d thereto. After 1 hour of 
stirring a't room temperature, e^hyl ace'tate and water were 
added, followed by ext^raction . The organic layer was 
subjected to an LC analysis toi observe the formation of 1- 
(2 , 6-dichloro-4-'trif luoromethylj^henyl) -4- 
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— ;J:rif luoromethylsulfenyl-5- (pyrazin-2- 



ylmeuhylamino)pyrazole-3-carboni^rile in 41.7 area% yield. 



\ The compounds described in Tedale 1 were 
syn'bhesized in accordance with the methods described in 

Exaznples 1 to 11 . The following show Compound Nos . and MMR 
data . 
No. 2 

^HNMR (CDCI3) : 3.33 (3H, s) , 4.19 (2H,d) , 7.15 (IH, bt) , 

7.71 (2H, s) , 8.40 (IH, d) , 8.42 (IH, d) , 8.51 (IH, d) 
No. 3 

^HNMR (CDCI3) : 1.39 (3H, t) , 3.26 (2H, m) , 4.34 (2H,d) , 

6.83 (IH, t) , 7.68 (2H, d) , 8.35 (IH, d) , 8.47 (IH, d) , 
8.51 (IH, s) 
No. 4 

^HNMR (CDCI3) : 4.43 (2H,d) , 6.75 (IH, t) , 6.78 (IB, t) , 

7.75 (2H, d) , 8.41 (IH, m) , 8.50 (2H, m) 
No. 6 

^HNMR (CDCI3) : 2.56 (3H, s) , 4.30 (2H, m) , 6.62 (IH, bm) , 

7.72 (2H, d) , 8.25 (IH, d) , 8.35 (IH, d) 
7 

(CDCI3) : 4.66 (2H, d) , 5.27 (IH, b) , 5.30 (IH, s) , 

5.61\(1H, s) , 7.76 (2H, s) , 8.41 (IH, d) , 8.49 (IH, d) , 
8.54 \lH, s) 
No. 8 

^HNMR (CDCI3} : 4.53 (2H, s) , 6.88 (IH, t) , 7.71 (2H, s) , 

8.29 (IH, s) , 8.36 (IH, s) , 8.39 (IH, s) 
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No. 9 

^HMMR (CDCI3) : 4.35 (2H, m) , 

7.74 (2H, d) , 8.69 (IH, d) , 
No. 10 

^HNMR (CDCI3) : 2.37 (3H, s) , 

7.45 (2H, m) , 7.75 (2H, s) , 
No. 11 

^HNMR (CDCla) : 4.68 (2H, m) , 

7.73 (IH, d) , 9.11 (IH, d) 
No. 12 

^HNMR (CDCla) : 4.1-4.5 (2H, 

7.21 (IH, t) , 7.77 (2H, s) , 
No. 13 

^HNMR (CDCI3) : 4.3 (2H, m) , 
8.01 (2H, d) 
Nbv. 15 

(CDCI3) : 4.84 (2H, d) , 

7.77 \(2H, s) , 8.15 (IH, m) 



6.85 (IH, bs) , 7.23 (IH, d) , 

9.01 (IH, s) 

4.90 (2H, d) , 5.27 (IH, m) , 
9.12 (IH, dd) 

6.71 (IH, bs) , 7.47 (IH, d) , 

m) , 6.69 (IH, , 7.10 (2H, d) , 
8.10 (2H, d) 

7.02 (2H, d) , 7.70 (2H, s) , 
6.35 (IH, b) , 7.31 (3H, m) , 
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The following will illustrate Formulation Examples 
of the agricultural and horticultural insecticides 
containing the compound of the invention as an active 
ingredient but the use forms are not limited to the 
following . 

<Formulation Example 1> Wettable Powder 

Twenty parts by weight of the compound of the 
invention, 20 parts by weight of Carplex #80 (a product 
name of the white carbon manufactured by Shionogi & Co . , 
Ltd.) , 52 parts by weight of ST Kaolin Clay (a product name 
of the kaolinite manufactured by Tsuchiya Kaolin K.R.) r 5 
parts by weight of Sorpol 904 7K (a product name of the 
anionic surfactant manufactured by Toho Chemical Industry 
Co., Ltd.) , and 3 parts by weight of Runox P65L (a product 
name of the anionic surfactant manufactured by Toho 
Chemical Industry Co., Ltd.) were mixed and ground 
uniformly to obtain a wettable powder containing 20% by 
weight of the active ingredient. 
<Formulation Example 2> Dust: 

Two parts by weight of the compound of the 
invention, 93 parts by weight of clay (manufactured by 
Nippon Talc K.K.) , and 5 parts by weight of Carplex #80 (a 
product name of the white carbon manufactured by Shionogi & 
Co., Ltd.) were uniformly mixed and ground to obtain a dust 
containing 2% by weight of the active ingredient. 



i« 3> Emulsifiable Ccncentrat 

X„ a raixed solvent of 35 P 

^«ht of dimethylf ormamxde was a 
and 30 partes by we.ght ^.^ention, and 15 

• V4. of the compound of the i» 
20 parts by wexght of the ^ 
. v,^- «f Sorpol 3005X (a product nam 

« obtain » «»X»«ial.le =cnc«.tr.t. 
of th. .ctiv in^-*^'"*- 

<Formulation Example compound of 

^ ^ 30 parts by wexght ot 
^ ^xture of ^^^^^^ 3 ^^^^3 

4.ion 5 parts by wexgbt of Sorpo 
the invention, 5 P nonionxc 

^- l«r Toho Chemxcal Co., 

.«f.=«nt '° „a 44 part, by .ei,W 

part, by of • » ,^„f .e«r«l W 

„. w«t around in DynoMXl l»» 

s.in«« ""-'^-."^'^^ . , .^.ous =oW*io„ Of 
^a 10 par« by of ,»:,i<.«.dby 

, .Mrally occurring polyMr) , I 
^U.an ,um (naturally ^ ^^^^^^^ 

— - ; ^.a^la. Of 

a. follo-xns ,„„«i.in, tb. 

..icuLural ana bu. 

25 „.. form, are not ^^t^ *° 



Test Example 1: Insecticidal Effect on Larvae of brown rice 
planthopper (Nilaparvata lugens) 

A rice seedling was planted in a glass cylinder 
(inner diameter: 3 cm x length: 17 cm), and five 4th instar 
larvae of brown rice planthopper were set free therein. An 
agricultural and horticultural insecticide of the invention 
was prepared in accordance with Formulation Example 3 and 
diluted with water, and 0.5 ml of the resulting emulsion 
was sprayed into the cylinder by means of a spraying tower 
(manufactured by Mizuho Rika) (duplicates at a 
concentration) . The cylinder was kept in a constant 
temperature room at 25**C, and the mortality and agony of 
the larvae were examined after 5 days from the treatment to 
obtain a death rate (%) taking an agonizing insect as a 1/2 
dead insect. The results obtained are shown in Table 2 
(the compound numbers in Table 2 correspond to the numbers 
in Table 1) . 



Table 2 



Compound 

T 

3 
4 
5 
6 
7 
9 
10 
11 
12 
13 
14 



No. 



Concentration (ppm) 



500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 



100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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Test Example z. i^^** 

^ also (6 =- ^» • ° / 

invention pr.p«:.a .n accor ^^^^^ 
, ,ir.dri«d, .nd placed in . pl.»t" cup 

'I "iv. 3-in.- — - 

Jin — - " =o»cen«a.ion> . ^. 

set free 25°C, and 

^ept in a constant temperature room at 25 C, 

^ ^^^^^^^ ,,^er 4 

death and agony of the larv 
. ™ the treatment to obtain a death rate t 
days from the trea results 

4. a 1/2 dead insect. The res 
an agonizing insect as a 1/2 

v.««« in Table 3 (the compound nuiii« 
obtained are shown in Tao 

^ 4.« the numbers in Table X) • 
Table below correspond to the n 



Table 3 



Compound No. Concenter at:ion (ppm) Death Rate (%) 



1 


500 


100 


2 


500 


100 


3 


500 


100 


4 


500 


100 


5 


500 


100 


6 


500 


100 


7 


500 


100 


9 


500 


100 


10 


500 


100 


11 


500 


100 


12 


500 


100 


13 


500 


100 


14 


500 


100 


15 


500 


100 



Test: Example 3 : Insecticldal Effect on Larvae of common 
cu'tworm (Spodoptera lUiura) 

A disc (6 cm in diamet:er) cut: out of a cabbage 
leaf was soaked for 1 minu^be in an aqueous suspension of an 
agricultural and horticultural insecticide of the invention 
prepared in accordance with Formulation Excmple 1, air- 
dried, and placed in a plastic cup (inner diameter: 7 cm) . 
Five 3-instar larvae of Spodoptera litura were set free in 
the cup (duplicates at a concentration) . The cup was kept 
in a constant temperature room at 25°C, and the death and 
agony of the larvae were examined after 5 days from the 
treatment to obtain a death rate (%) taking an agonizing 



insect as a 1/2 dead insect. The results obtained are shown 
in Table 4 (the compound numbers in the Table below 
correspond to the n\imbers in Table 1) . 



Table 4 



Compound No. 



Concentration (^>m) 



Death Rate (%) 



5 
6 
9 
11 
13 
14 
15 



500 
500 
500 
500 
500 
500 
500 



100 
100 
100 
90 
100 
100 
100 



Test Exanqple 4: Insecticidal Effect on Imagoes of adzuki 
bean weevil (Callos^ruchus chinensis) 



(inner diameter: 3 cm x length: 15 cm) , and 10 imagoes of 
Callosobruchus chinensis were set free therein. iVn 
agricultural and horticultural insecticide of the invention 
was prepared in accordance with Formulation Example 3 and 
diluted with water, and 0.3 ml of the resulting emulsion 
was sprayed in the glass cylinder by means of a spray tower 

(manufactured by Mizuho Rika) (duplicates at a 
concentration) . The cylinder was kept in a constant 
tenperature room at 25*'C, and the mortality and agony of 
the larvae were examined after 4 days from the treatment to 
obtain a death rate (%) taking an agonizing insect as a 1/2 



Two adzuki beans were put in a glass cylinder 



confound n»4«r8 xn th. Tabl 
Table 1) - 



Compound 



Cono 
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1 
2 
3 
4 
5 
6 
9 
10 
11 
12 
13 
14 
15 



Table 5 

"entration tppa) 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 



Death Rate (%) 



100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 



. -^.1 Effect on Larvae of green 
•1- ti- insecticidal sriec^. 
Test Example 5. J-ns« 

.vcx^= " 

1 fMiy. of Japanese radisn was f 
and a leafstalk o P pe^icae per leave. 

■i«fe«d witb 5 to 6 imagoes of My»« 
inoculated ^ ^,,,3 

^.er tbe Inoculation, the ^ ^^^^ 

cylinder (diameter: .5 cm; hexght. 

^« let to proliferate xn a 

^,o.s on th. X..«. — 



dipped in an aqueous dllusion of an agricul'tural and 
horticultural insecticide prepared of the invention in 
accordance with Formulation Example 3 for about 5 seconds 
and then returned into the glass cylinder (duplicates at a 
concentration) . The cylinder was kept in the constant 
temperature room at 25°C, and the number of the insects on 
the leaves was counted on the 4th day after the treatment 
to obtain a death rate (%) . The results obtained are shown 
in Table 6 (the compound numbers in the Table correspond to 
the niombers in Table 1) . 

Table 6 



Compound No. Concentration (ppm) Death Rate (%) 



1 


500 


100 


2 


500 


100 


3 


500 


100 


4 


500 


100 


5 


500 


100 


7 


500 


100 


8 


500 


100 


9 


500 


100 


10 


500 


100 


12 


500 


100 


13 


500 


100 


14 


500 


100 



Test Example 6: Insecticidal Effect on Larvae of brown rice 
planthopper (Nilaparvata lugens) 

Roots of young rice seedlings (height: about 10 
cm) planted in a plastic cup were washed with water and 



soil was washed away so as not to damage the fine roots. 
The stem was pinched by a urethane tip (diameter: 3 caa, 
height: 2 cm) having a cut line and the roots were inserted 
into an Erlenmeyer flask to which 50 ml of an agent 
solution (an aqueous diluted solution of agricultural and 
horticultural insecticide of the invention prepared in 
accordance with Formulation Example 1) was placed 
beforehand (2 to 3 young rice seedlings /flask) . The 
urethane tip was wedged into the mouse of the flask to fix 
the rice seedlings. A glass tube (diameter: 3 cm, height: 
5 cm) was placed thereon, wedged into the urethane tip, and 
fixed with a tape. The flask in such state was kept in a 
constant temperature room at 25*'C for 3 days. Five larvae 
of brown rice planthopper were placed in the glass tube and 
then the tube was capped with a urethane tip, followed by 
keeping in the constant temperature room at 25^C 
(duplicates at a concentration) . The mortality and agony 
of the larvae were examined on 4th day after the treatment 
to obtain a death rate (%) taking an agonizing insect as a 
1/2 dead insect. This test was carried out on three agent 
solutions different in the concentration of the active 
ingredient. The results are shown in Table 7 (the coiiKpound 
numbers in the table correspond to the numbers in Taible 1) . 

As comparative compounds 1 to V, each compound 
having a structure shown below (Compound I described in 
Japanese Patent Laid-ppen No. 316771/1988, Compounds II and 
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Ill described in Examples of W09845274, and Compounds IV 
and V included in the claim of W09845274 but not included 
in the claim of the present application) was similarly 
sxib^ected to the test. 




IV V 
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Table 7 



Death Rate (%) at Each Concentration 
of Active Ingrediet 



Compound No. 


3 . 1 ppm 


0 . 8 ppm 


0.2 ppm 


1 


100 


xuu 


xuu 


3 


100 


100 


100 


4 


100 


100 


100 


5 


100 


100 


100 


7 


100 


100 


100 


8 


100 


100 


100 


9 


100 


100 


100 


10 


100 


100 


100 


14 


100 


100 


100 


( Conpar at:xve 


Compounds) 






I 


92 


67 


33 


II 


50 


20 




III 


100 


100 


92 


IV 


100 


100 


100 


V 


95 


80 


55 



Brown rice planthopper (Nilaparvata lugens) is a 
highly problematic pest insect species which is harmful as 
described in Test Example 1, but a sufficient effect can 
not be attained by the application method of spraying an 
agent to stems and leafs, provided that the detection is 
delayed or that an enough amount of the agent is not spread 
to the roots. 

Since this insect species has a characteristic of 
making its habitat around the roots of rice plant or the 
like and harming the plant through sucking fluid, more 
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efficient method of controlling the insect may be a method 
of treating the surface of soil with an agent (granule 
treatment) before the outbreak of the species occurs 
widely. However, in order to attain a high controlling 
effect, a systemic property (a penetrating and migrating 
property) into a plant body is required as the nature of 
the agent. As apparent from Table 6, all of the compounds 
of the invention and Compounds III and XV exhibited an 
insecticidal activity through a high systemic property 
against this species of highly problematic pest insect, but 
Compounds I, II, and III had an obviously inferior effect 
as compared with the compounds of the invention owing to 
their low such action. 

Test Exaxnple 7 : Test on Toxicity to Fish Using Oryzias 
latipes 

This test example is one example for examining 
safety of agricultural and horticultural insecticides to 
the environment. 

Ten mg of each compound was dissolved in 1 ml of 
dimethyl sulfoxide and a 0.05 ml portion thereof was added 
to a glass beaker containing 1 liter of distilled water to 
obtain a 0.5 ppm aqueous solution . Into the aqueous 
solution was put five fishes of Oryzias latipes (adult, 
average weight: about 360 mg) and the mortality was 
examined after 48 hours to calculate a death rate (%) (5 
fishes per 1 lot/beaker, single run) . The results are 

81 



shown in Table 8 (the compound numbers In the table 
correspond to the numbers in Table 1) . 

Similar to Test Example 6, Compound I described in 
Japanese Patent Laid-Open No. 316771/1988, Compounds II and 
5 III described in Examples of W09845274, and Compounds IV 
and V included in the claim of W09845274 but not included 
in the claim of the present application were subjected to 
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Table 8 


ry 

SI 


Compound No. 


Toxicity to fish (%) 




1 


0 


015 


2 


0 


S 


8 


0 




9 


0 




10 


0 


s : z 


13 


0 


5o 


14 


0 




15 


0 




( Coxupar a-bx ve 


Confounds) 




I 


100 


25 


II 


80 




III 


60 




IV 


100 




V 


100 
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As apparent from Table 8, all the tests on 
Compounds I to V showed a high death rate of the fish, but 
no death was observed in the case of the compounds of the 
invention. Thus, the compounds of the invention are well 
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employable even when a control agent is directly applied to 
water system, for example, the case of paddy rice. 
Test Example 8: Insecticidal Effect on Cat Flea 

Onto a round filter (diameter : 10 cm) was added 
dropwise 0.7 ml of an agent solution diluted to a 
predetermined concentration. After drying, the filter was 
placed on the bottom of a cylinder (diameter: 10 cm x 
height: 30 cm) . Ten fleas were set free therein and the 
mortality was examined on 1st day and 2nd day after the 
treatment to calculate a death rate (%) based on the 
results. The results are shown in Table 9 (the compound 
numbers in the table correspond to the niimbers in Table 1) . 



Table 9 



Compound No. 


Amoun'b of Agen't 


Death Rate (%) 




Testied (mg/f il'ter) 




5 


0.7 


100 


7 


0.7 


100 



Industrial i^plicability 

The 1 -ary 1 - 3 - cyano - 5 -py r a z iny lalky laminopy r azole 
derivatives of the invention are novel compounds having 
excellent insecticidal effects and broad insecticidal 
spectra, and also exhibiting a high systemic activity and 
reduced toxicity to the environment such as toxicity to 
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fishes . Thus , 'the derivatives are useful as pes't control 
agents . 
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